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Introduction
Recently, the importance of quality of life research has been accepted. Regardless of the disease process, improving a person's quality of life has become an important goal of treatment programs. In the pediatric literature, quality of life studies have been largely confined to single disease states. Usually absent from such studies is an understanding of the quality of life of children with heterogeneous diagnoses often participating in treatment programs with unpredictable prognoses including a deterioration in physical and cognitive function. Varni et al. [1] have recently reported detailed findings on the quality of life (physical and psychosocial) of children and youth both healthy and with varying chronic conditions such as asthma, cancer, cerebral palsy, and psychiatric disorders using the Pediatric Quality of Life Inventory (PedsQL). The quality of life of a complex multidiagnosis group of special needs children and youth has not been reported.
Research is emerging that investigates associations between child/family variables and physical and psychosocial quality of life in special needs children in an attempt to gain a better understanding of the factors influencing child well-being. It is becoming clear that factors affecting a child's physical quality of life differ from those affecting psychosocial quality of life. Studies are also restricted to single disease states making generalizations difficult. In 95 children aged 6-12 with cerebral palsy (CP), Majnemar [2] showed that the strongest predictor of physical functioning (using the PedsQL) was the GMFM (gross motor function measure, r = 0.79). The child's general competency in performing tasks (motivation) also correlated with better physical functioning (r = 0.45). Psychosocial well-being was associated strongly with few behavior difficulties (r = −0.62) and low parent distress (r = −0.43). In another CP group (n = 39, aged 6-18) autonomous/allowing parenting style was associated with physical (r = 0.40) and psychosocial (r = 0.40) well-being measured using the Child Health Questionnaire [3] . Arnaud et al. [4] used the Kidscreen quality of life measure in children with CP aged 8-12 (n = 818). They showed that children scoring in the lowest quartile for physical function had low gross 2 International Journal of Pediatrics motor functioning, high pain levels, and high parent stress. Kids in the lowest psychosocial quartile had high pain levels and high parent distress. In children with Attention Deficit Hyperactivity Disorder (ADHD) psychosocial well-being (Child Health Questionnaire) was associated with fewer symptoms of ADHD and less comorbid psychiatric diagnosis [5] . No association was found between reported symptoms of ADHD and co-morbid psychiatric diagnosis and the physical quality of life of these children [5] . An understanding of the associations of child and family variables with child's quality of life (physical and psychosocial) in multidiagnosis special needs population would provide a clearer picture of the issues faced by these individuals and their families.
Little is known about the relationship between health care expenditures and quality of life of children with special needs. Seid et al. [6] measured the direct costs (excluding pharmacy and mental health) of an inclusive (healthy and special needs) group of children (ages 2-18) that were members of federally supported managed health care plan in San Diego. An inverse relationship between health-related quality of life and direct pediatric health care costs was reported. Seventy percent of this sample had no reported chronic health care conditions. Multiple regression analysis showed that the presence of a chronic health condition and lower physical functioning scale scores consistently accounted for the greatest amount of variance (21.2%) in predicting healthcare costs at 24 months. No research study could be found that related quality of life to direct and indirect health care costs in a group of special needs children from a societal perspective.
The objectives of this paper were threefold: first, to report the quality of life (physical and psychosocial) in a multi-diagnosis, 2-19-year-old group of special needs children/youth; next, to investigate associations between family/child variables with the child's physical and psychosocial quality of life; it was hypothesized that psychosocial quality of life would have stronger associations with child/family variables (parent distress, child behaviors, parenting styles, social support, family functioning, and overall impact on family) than physical quality of life; and finally, to explore trends in the direct and indirect costs associated with quality of life in these families.
Methods

Research Setting.
This descriptive study is part of a cohort study examining the effects and expense of more and less integration of services that provide treatment and rehabilitation for children with complex needs. The cohort is enrolled in the newly modeled Children's Treatment Network (CTN) of Simcoe/York counties in Ontario. The CTN approach is unique in that it is based on the collaboration of numerous existing autonomous, local service agencies utilizing the service coordination, and electronic record functions of the CTN. Ethics approval was obtained for the study by the Research Ethics Board of McMaster University.
Study Design and
Procedures. This was a cross-sectional survey of families with a special needs child enrolled in the CTN from May to December 2007. Families were deemed eligible if the child was age 2-19 years, they were residents of Simcoe/York, and there were multiple needs within the family (child's complex needs and/or families needs for example, a parent's medical or mental health problem). The consenting parent/guardian most knowledgeable (PMK) returned a signed consent form to McMaster University indicating their willingness to participate. The PMK then completed a telephone interview (1 hour) by one of three trained interviewers from McMaster University. The size of this convenience sample of PMK completing the interview was 429.
Measures at 3 Levels
Child
Child Quality of Life. The PedsQL is a generic measurement system developed by Varni et al. [7] for use in children ages 2-18 years. The shortened version consists of 15-items comprising three core scales and addresses the physical (5 items), emotional (4 items), social (3 items), and school functioning (3 items) [8] . Item wording differs for children ages 2-4, 5-7, and 8-18. Each item asks how much of a problem it has been during the past month on a fivepoint scale (0-"never a problem" to 4-"almost always a problem"). The questionnaire appropriate for 8-18 years old was also used for 19 year old children in this study. Parent proxy report formats were used for all eligible children due to the inclusion of children with limited cognitive or communicative abilities. Items are reverse-scored and linearly transformed to a 0-100 scale so that higher scores indicate better quality of life. Psychosocial Quality of Life (10 items) is computed as the sum of the Emotional, Social and School scale scores (range 0-100). Reliability and validity of the shortened version has been documented [8] . The minimally clinically important difference has been reported for the parent proxy total score (Standard Error of the Mean (SEM) = 4.50), psychosocial health score (SEM = 5.49) and physical health score (SEM = 6.92) in a population health survey in the state of California [9] .
Child Behavior. Behavior is measured using theCanadianNational Longitudinal Survey of Children and Youth (NLSCY) Behavior questionnaire for children ages 2-19 [10] . The questionnaire asks about how the child seems to feel or act regarding age specific behaviors such as getting into fights, inability to sit still, and worrying. The parent is asked to rate the specific behavior from 1-"never" to 3-"often". Behavior subscales include hyperactivity/inattentive, prosocial, anxiety/emotional disorder, conduct disorder/ physical aggression, indirect aggression, and property offence. Items differ for age groups 2-5 years and 6-19 years. Internal consistency is reported by subscale and age (Cronbachs alpha 0.68-0.84) [11] . Demographics of the Child. It includes child age, grade, and PMK report of the main medical and other important diagnosis.
Parent/Guardian Most Knowledgeable
Health of PMK. TheKessler scale (K10) [12] measures PMK symptoms of depression and anxiety, a frequent accompaniment of depression. Ten questions measure the frequency of feeling: sad, nervous, restless, hopeless, worthless, everything was an effort, tired for no good reason, so nervous that nothing could calm down, fidgety, so restless could not sit still, or depressed during the past month. Chronic aspects of distress in the past month are examined on a five-point scale (1-"all of the time" to 5-"none of the time"). Reliability and validity have been documented [13] . Scores range for 10-50 where ≤19 indicates no clinically important level of distress, 20-24 indicates mild distress, 25-29 moderate distress, and 30-50 severe distress.
Parent Wellbeing. Parents were asked to rate their mental, physical health, and life satisfaction on a five-point scale (1-"very satisfied" or "excellent" to 5-"very dissatisfied" or "poor"). These questions were taken from the Canadian Community Health Survey (CCHS 2.2) [14] .
Parenting Practices. The NLSCY Parenting Scale was used and consists of twenty-five questions adapted from the Parent Practices Scale [15] . The following four parenting behaviors were measured: positive interaction (praise, play), hostility (anger, discipline), consistency (follow through), and punitive (yelling, physical punishment). PMK rated each item (e.g., "Do something special with your child that he/she enjoys") in terms of frequency from 0-"never" to 4-"many times each day". Higher scores indicate greater frequencies for each type of parenting behavior. Internal consistency is reported by subscale and age group (Cronbachs alpha 0.39-0.75) [11] .
Family
Family Functioning. Thirteen items taken from the NLSCY population survey [10] , based on a subscale of the McMaster Family Assessment Device [16] , were used to gather information on various aspects of family functioning, namely, problem solving, communication, roles, affective responsiveness, affective involvement, and behavior control. PMK rated each item (e.g., "We avoid discussing our fears or concerns") along a four-point scale from 0-"strongly agree" to 3-"strongly disagree". Negatively oriented items are reverse scored so that higher scores represent greater family dysfunction. The measure has internal consistency (chronbach's alpha = 0.86) [16] . Scores range from 0 to 36 with scores ≥15 indicating family dysfunction.
Social Support. The level of social support of the PMK was assessed using an eight item shortened version of the Social Provisions Scale [17] . Different social support constructs were measured: guidance, reliable alliance (i.e., feeling assured that others would be available to offer practical help), and attachment. PMK rated each item along a four-point scale from 0-"strongly disagree" to 3-"strongly agree". Higher scores represent greater social support. The reliability and validity have been reported [17] . The total score ranges from 0 to 24.
Caregiver Burden. The Impact on Family (IOF) Scale determines the effects of a chronic illness on parents and families. Parents respond on a four-point scale to the degree that statements apply to their family (1-"strongly agree" to 4-"strongly disagree") [18] . The revised IOF scale (15 items) has been validated [19, 20] . Statements cover four dimensions: financial burden, family/social impact, personal strain, and mastery (e.g., fatigue is a problem, see family and friends less, need to change plans at last minute, little desire to go out).
Demographics of the Family.
A standard form including spiritual or faith orientation, ethnicity, and languages was selected from the Canadian National Longitudinal Survey on Children and Youth (NLSCY) that also includes community dwelling disabled children [10] . Sociodemographic data were gathered on the PMK gender, age, and educational level as well as on household income and family status.
Costs for Health and Social Services. Health and social service utilization is measured by an inventory developed initially by Browne et al. [21] and is currently updated to be the Expenditures for Health and Social Service Utilization Questionnaire [22] . This measure has consistently distinguished expenditures for use of services by youth with and without behavior problems, people with and without mental illness, with and without a range of chronic diseases, with and without poverty [23, 24] . This tool was developed as a modification of Spitzer's work [25] . It consists of questions about the respondent's use of eight categories of direct health services: primary care, emergency room, specialists, hospital episodes, hospital days (irrespective of episode), emergency room specialists, seven types of other community health professionals, and laboratory services. Recall that data are used in order to assess the patient's use of all health services. Inquiries are "restricted to the reliable duration of recall span: 6-months for remembering a hospitalization, 2 weeks for a visit to a physician, and 2 days for the consumption of a prescription medication". To calculate 6-month utilization, the various spans of time are extended to yield a 6-month rate of utilization per category of health service, as proposed by Spitzer [25] and Petrou et al. [26] . The 6 month rate per category of service is multiplied by the 2006 unit cost (Canadian $) for that service. This approach to the measurement of costs was recently acknowledged by Guerriere et al. [27, 28] as one of the few measures of ambulatory utilization published and empirically validated.
Analysis
Descriptive statistics (numbers, percentages, means, and standard deviations) were calculated for demographic data, child/family variables, and expenditures. The behavior subscale measures have different numbers of items applicable to different age groups: children 2 to 5 years, and children and youth 6 to 19 years. This resulted in a changing number of participants for the behavior variables. The behavior scales for different age groups were transformed using the interpolation technique where the mean of the behavior scale scores for children 2 to 5 years with fewer items was multiplied times the number of items for older children. This transformed mean was used in the analysis. In 18 instances, there were reports on two or three children with complex needs in the same family and only one report of parent variables. In these instances, the PMK was counted 2 or 3 times as appropriate to ensure a matched number of children and parents in the analysis. Pearson correlation coefficients were calculated for quality of life variables and other child/family variables. Differences between dichotomized Psychosocial (≥3 or <3 often or almost always responses) and Physical (≥2 or <2 often or almost always responses) quality of life and family/child variables were compared using Chi-square and t-tests. These cut-offs were chosen as it was thought to represent a child with clinically important psychosocial issues, requiring professional follow-up and clinically important physical restrictions. Expenditure variables were skewed; so the nonparametric Kruskal-Wallis test was used. Table 1 shows the demographic characteristics of participating families. The majority of PMK were mothers of the children (85%), born in Canada (75%), and spoke English (90%). The average PMK was 41 years, 90% were female, 85% were married/common-law, 69% were employed, and the median household income was $60-$69,000. There was an even split between families residing in Simcoe (52%) and York (49%) county. The average child age at interview was 8 years with 66% of the sample being male. Thirtyeight percent of the children were in preschool (up to and including Kindergarten), 36% in grade 1-5 (elementary), and 26% in grade 6 and up (junior). Sixty percent of children were receiving service from Community Care Access Centres and School Boards at time of entry into the CTN. The top PMK reported diagnoses for the children were mental and behavioral disorders (85%), one of which was autism (25%); diseases of the nervous system (34%); and congenital malformations, deformations, and chromosomal abnormalities (19%) ( Table 2 ). Fifty one percent of children had more than one reported medical problem.
Results
Child quality of life scores is presented in Table 3 (n = 429). There was a significant trend of decreasing total quality of life by increasing age. These differences exceeded minimally clinically important differences (MCIDs) reported by Varni et al. [9] between the three age groups. Physical wellbeing was the lowest in the oldest age group (grades 6&up) and psychosocial well-being was the lowest in school aged children (grades 1-5 and grades 6&up). These differences also exceeded the MCID.
Within this population of children with complex needs there was no correlation between the child's physical functioning and their psychosocial functioning (Table 4) . Physical well-being showed moderate associations with less adverse impact on the family and the presence of prosocial behavior (r = 0.3-0.5) [29] . The child's physical functioning had weak associations (r = 0.1− < 0.3) with social support, parental distress and life satisfaction, hostile and consistency parenting styles, family functioning, and negative child behaviors. Psychosocial well-being in the children/youth was strongly associated (r > 0.5) with reports of fewer anxiety/emotional behaviors. Psychosocial wellbeing was moderately associated with lower levels of adverse family impact, less hostile parenting, less child hyperactivity, conduct disorder, indirect aggression, and property offence behaviors. Parental distress and life satisfaction, positive parenting styles, and family functioning showed weak associations with child psychosocial functioning (r = 0.1− < 0.3). In this sample, the child's psychosocial functioning was unrelated to PMK punitive (emotionally charged) parenting or prosocial behavior. However, 67% of punitive parenting levels were none to mild, 33% moderate, and 0% severe in this sample. Table 5 presents family/child variables dichotomized by responding often or almost always to ≥2 or <2 items (5 total) in the physical function domains. In children with ≥2 or more identified physical challenges there were lower levels of PMK social support, greater overall adverse impact on the family, less consistent parenting, less hostile parenting, and less prosocial and hyperactivity behaviors in the children. These differences were all statistically significant. The number of physical challenges in the children was not related to family function, child anxiety, conduct disorder, property offense, parent symptoms of depression/anxiety, positive, nor punitive parenting. Table 6 presents family/child variables dichotomized by responding often or almost always to ≥3 or <3 items (10 total) about the child's emotional, social, and school function domains. In children with ≥3 or more identified psychosocial issues there was less PMK social support, greater report of adverse impact on the family, and poorer overall family functioning. Parent distress was higher, parenting practices (positive interaction, consistency, hostile) were worse, and child behavior scores were all higher (poorer) in the children and youth with poor psychosocial function. These differences were all statistically significant. Prosocial behavior was also higher in children and youth with fewer symptoms of psychosocial problems. Table 7 shows per 6 month expenditures for the child's use of human services by their physical function. Although overall primary care use was not statistically significant, in the group with ≥2 challenges there was greater use of ambulance and 911 calls. Overall physician specialist costs were higher in this group. Economically important higher use of Neurologists and Pediatricians was observed. Economically and statistically significant higher use of physiotherapists, nutritionists, nurses, Personal Support Workers and Special Ed. Services was seen. The overall costs of other health and social support services were not different between the groups largely due to the greater increased use of social and recreations programs in children less physically challenged (<2 items) group. Community supports, outpatient lab test costs, medication and supply costs, and hospital and respite costs were all higher in the group with ≥2 physical challenges. These differences were all statistically significant. Table 8 shows per 6 month expenditures for the child's use of human services by their psychosocial well-being. Total primary and secondary care costs were similar between children exhibiting ≥3 or <3 psychosocial behaviors. Total other health and other service provider costs were similar between the two groups; however, economically important increased use of psychologists, chiropractors, and mental health counselors was noted in the group exhibiting more psychosocial distress. Also, greater use of physiotherapists, nutritionists, nurses, personal support workers, daycare, and device costs was seen in the group of children with less psychosocial distress.
Discussion
This is the first study to present quality of life scores in a heterogeneous group of special needs children ages 2-19. Quality of life scores were much lower than reported mean scores for healthy children (physical score 87.84, psychosocial 81.87) [1] . They were also lower than scores reported by 10 disease clusters (physical score range 64.40-85.89, [30] , however, were excluded if they were not able to self-report PedsQL scores. Generally the physical score in the CP group is lower likely because of the inclusion of children with quadriplegia while the psychosocial score is higher likely due to our inclusion of kids with mental and behavioral diagnosis. The lower scores illustrate the multifaceted needs and issues faced by this heterogeneous group of children and youth with complex needs usually excluded from other studies. The finding of declining physical and psychosocial well-being in these children/youth with advancing age is troubling. Perhaps this finding demonstrates the value of the recent early intervention services in Ontario aged 0-6 years and captures the population of adolescents that did not receive this. Perhaps, fewer formal services/programs are available for older youth thus possibly explaining their declining physical function or perhaps older children simply decide not to pursue further efforts that maintain/improve the physical aspects of their lives. Nevertheless, the CTN decision to include children up to age 19 is supported by this finding. The decline in psychosocial function could be the results of accumulating parent distress, less favorable parenting styles, and/or the child exclusion from peers and activities when in school.
The psychosocial well-being of complex needs children was more strongly related to child and family variables than physical functioning in this sample. Lower psychosocial functioning was associated with more negative child behaviors and hostile parenting behavior. There was a weak association with punitive parenting, however, which is likely explained by the absence of severe punition in this sample. These findings are similar to previous reports in special needs populations of parent distress, negative child behavior, and negative parenting practicing being associated with lower child psychosocial quality of life [2] [3] [4] [5] . There may be complex interactions between physical and psychosocial factors within the child and parent that could lead to parent distress, ineffective parenting, child behavior, and family functioning. It is the associations and interactions of these variables overtime that help explain the child's quality of life. This analysis is the purpose of our next paper.
The increased use of specialist costs in children with greater physical need is not surprising nor is the increased use of lab tests, medications, community support, special ed., and hospital and respite stays. The overall costs to the health care system in children with greater physical disability, however, are largely offset by the increased use of social and recreation programs by those children less affected. The more physically affected children are not using the social and recreational sector to the same extent than those less affected. The presence of psychosocial problems was not associated with a greater use of any services. Economic trends of increased use of mental health professionals, however, are seen in children with more psychosocial problems. The use of special education services was similar between the two psychosocial groups perhaps indicating under recognition of psychosocial issues in school aged kids. This is the first comprehensive presentation of health service utilization data in relation to the quality of life of children with complex needs.
Results and findings are difficult to generalize outside of this study population as contexts may differ. The PMK in this sample were predominantly married, educated, working mothers. This study may be missing important information from working, lower educated, single parents and their children, likely those with greater need and harder to reach. Also, quality of life data were parent-reported. Generally, parents underestimate their child's quality of life compared to child self reports [1] . Therefore, associations may differ when child self report data are used, particularly for older kids. It was not feasible to obtain self-report data from this complex needs group due to the wide range of limitations present and budget constraints of the study.
Conclusions
Quality of life scores decreased with advancing age in these complex, multidiagnosis children with special needs aged 2-19 years. Psychosocial quality of life showed stronger univariate associations with child and family variables measured compared with physical quality of life. Health and Social Service Utilization costs were higher in children with greater physical challenges mainly due to increased use of medications, treatment, supplies, and aids.
